. RMSD of superimposed trypsin structures in the absence and presence external electric fields of increasing strength. Figure S1 . Optimized structure of trypsin in the explicit water environment. Figure S2 . Overlapping of the X-ray structures of the trypsin (blue) with the optimized geometries (yellow) without incorporating the solvent effect (a), applying a dielectric continuum (ε=78) to the initial geometry (b), the preoptimized structure in vacuum (c), and the optimized geometry obtained incorporating explicit water molecules as solvent (d). The fitting of the latter model gave the best approximation to the crystal structure and was subsequently used for all computational studies. Figure S3 . Comparison of (a) microwave and (b) conventional heating setup for enzymatic digests and enzyme stability studies. In both cases the same reaction vessel type (G4) was utilized. Exact temperature measurement was assured, using a fiber-optic probe being part of the microwave reactor assembly and in the conventional heating setup. Figure S5b . Comparison of microwave and conventionally heated internal reaction temperature profiles in tryptic digest of BSA (conditions: 37 °C, 5 min hold time). The average microwave power to maintain the solution at 37 °C after the initial heating phase was ~4 W which is lower compared to the temperature profile shown in Figure S5a Table S1 . Experiments were performed in duplicates, the mean values are shown in the Figure Table S2 ) with increasing temperature, accompanied by accumulation of fully digested peptide fragments (m/z 1479). Other peaks (i.e. m/z 1639) deliver very similar signal strength. These data suggest that the tryptic digest proceeds faster at 50°C. Similar results were obtained when the samples were incubated for 2 h (c and d), although the effect of temperature increase has a rather small impact on digestion kinetics. These data correlate with results obtained from enzyme activity tests (Table S1 and Figure S6 ) and SDS-PAGE (Figure 1 and S7). . Tryptic digestion of cytochrome c (from bovine heart; ~12 kDa). In contrast to a high molecular weight protein such as BSA (~66 kDa) the effect of the temperature increase from 37 to 50°C was significant (compare to Figure S12 ). Only a small number of peptide fragments were obtained after a conventional digest at 37°C for 5 min (a), whereas the number of identified tryptic peptides considerably increased when the digest was performed at 50°C (b). Figure S15 . Effect of an external electric field on the structure of trypsin. RMSD refers to the measurement of the average distance between the atoms of superimposed trypsin structures in the presence and in the absence of the external electric field. Small changes can be appreciable above 10 7 -10 8 V/m and a significant influence causing unfolding and denaturation of the trypsin is observed at higher values (>10 9 V/m, see Table S7 in the Supporting Information for further details). The external field applied in a microwave reactor developed for organic synthesis is ~3 10 4 V/m is marked by the red arrow. 
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